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 Abstract    
Vulvar cancer accounts for about 3-5% of all female genital carcinomas. TGF- protein is a member of a superfam-
ily of cytokines that regulate cell functions. A correlation between this protein and many neoplastic processes was 
reported. 
Objectives: In our study we analyzed TGF- expression in vulvar tumor among patients with diagnosed squamous 
cell carcinoma (with and without inguinal nodes metastases).
Material and methods: Paraﬃn embedded blocks obtained from vulvar tissues and inguinal nodes (from 31 
patients with vulvar carcinoma FIGO II-IV) were prepared. Next, the hematoxylin and eosin staining was performed. 
Monoclonal antibody NCL-TGF- was used for immunohistochemical tests.
Results: Higher expression of TGF- in cancer cells corresponds to more advanced cancer stages (FIGO). A posi-
tive correlation between TGF- and metastases, as well as a number of inguinal nodes metastases was observed. 
The ratio between the number of stained cells in vulvar tumor and of inﬂammatory cells proved to be higher in FIGO 
stage III than IV. Possibly, TGF- increase in vulvar tumor contributes to the breakdown of immunological processes 
limiting cancer progression. Higher TGF- expression leads to metastasis in regional lymphatic nodes.
Conclusions: TGF- overproduction is observed in vulvar neoplastic processes. In early stages of carcinogenesis 
TGF-  inhibits cancer cell proliferation, but in more advanced stages it accelerates cancer progression by inhibiting 
the immunological response.
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 Streszczenie   
Rak sromu stanowi 3-5% wszystkich nowotworów narządu płciowego kobiety. TGF- jest białkiem z rodziny cytokin 
biorących udział w regulowaniu cyklu komórkowego. W licznych pracach wykazano związek tego białka z proce-
sem  nowotworowym.
Cel pracy: W badaniu przeprowadzono ocenę ekspresji TGF- w tkankach guza sromu w grupie pacjentek z 
potwierdzonym histopatologicznie rakiem płaskonabłonkowym  (z obecnymi lub brakiem przerzutów do węzłów 
chłonnych).
Materiał i metody: Przygotowano bloczki paraﬁnowe z tkanek guza sromu oraz węzłów chłonnych (w grupie 31 
pacjentek z rakiem sromu FIGO II-IV). Nastepnie, po zastosowaniu barwienia hematoksylina-eozyna, przeprowa-
dzono badanie przy użyciu monoklonarnego przeciwciała NCL-TGF-. 
Wyniki: Zaobserwowano, że wraz z zaawansowaniem procesu nowotworowego (wg skali FIGO) wzrasta ekspre-
sja TGF-. Istnieje dodatnia korelacja pomiędzy TGF-  a obecnością przerzutów w węzłach chłonnych pachwino-
wych. Wykazano, że stosunek liczby wybarwionych komórek w tkance guza sromu do liczby komórek zapalnych 
jest większy w stopniu III niż w stopniu IV. Prawdopodobnie wzrost TGF- przyczynia się do załamania procesów 
immunologicznych ograniczających progresję choroby nowotworowej. Wyższa ekspresja TGF- prowadzi do roz-
woju przerzutów w regionalnych węzłach chłonnych.
Wnioski: W przypadkach nowotworu sromu obserwuje się zwiększoną produkcję TGF-. We wczesnych stadiach 
choroby nowotworowej TGF- wpływa hamująco na proliferację komórek nowotworowych, natomiast w stadiach 
bardziej zaawansowanych przyspiesza postęp choroby poprzez hamowanie odpowiedzi immunologicznej.
 Słowa kluczowe: srom / rak / / 
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n eNr 11/2014 849
P R A C E  O R Y G I N A L N E
  ginekologia 
Ginekol Pol. 2014, 85, 847-851 
























































 +   ( ((









































   *4& 9





















"& 7*   G

 <




5& I!   *





 7>?@  















7(  %  3






%   *
 %





.& I!   *













-&    "- 





   ( *



















































































































   ( %




































% !   
+ *


















































* ,.# #:/& 7(
      
 ( 

























































   












































©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e Nr 11/2014850
P R A C E  O R Y G I N A L N E
  ginekologia
Ginekol Pol. 2014, 85, 847-851 
Przemysław Karoń et al. TGF- expression in vulvar cancer.
=
  (
















































+%   3*
 
  ,#'/& 9+ 
   ( 7>?@
* (
 
 ( +*+   ( (!




























+ ,6-/& 7>?@ 3* 





































 ! ( !   
+   

 
+  ( !   G









+ !  3   ?F> 
% F
(


















































 & 9**+ 7>?@ 
  
 
!  ( !











( )  ( 























1. Przemysław Karoń – współautor koncepcji i założeń pracy, zebranie 
materiału, analiza statystyczna wyników, przygotowanie manuskryptu i 
piśmiennictwa.
2. Anita Olejek – współautor założeń pracy, analizy i interpretacji wyników, 
korekta i akceptacja ostatecznego kształtu manuskryptu – autor 
zgłaszający i odpowiedzialny za manuskrypt.
3. Katarzyna Olszak-Wąsik – współautor tekstu pracy i protokołu, korekta 
i aktualizacja literatury.
Źródło ﬁnansowania: 
Praca nie była ﬁnansowana przez żadną instytucję naukowo-badawczą, 
stowarzyszenie ani inny podmiot, autorzy nie otrzymali żadnego grantu.
Konﬂikt interesów: 
???????? ???? ?????????? ????????? ?????????? ????? ???? ?????????? ????????
wynagrodzenia związanego z powstawaniem pracy.
References:
  1. Sznurkowski JJ, Emerich J. Characteristic features of recurrences of squamous cell carcinoma 
of the vulva. Ginekol Pol. 2010, 81, 12-19.
  2. Jońska-Gmyrek J, Bobkiewicz P, Gmyrek L, [et al.]. Rak sromu z komórek Merkla – opis 
przypadku i przegląd piśmiennictwa. Ginekol Pol. 2013, 84, 385-389.
  3. Stehman FB, Look KY. Carcinoma of the vulva. Obstet Gynecol. 2006, 107, 719-733.
  4. Judson PL, Habermann EB, Baxter NN, [et al.]. Trends in the incidence of invasive and in situ 
vulvar carcinoma. Obstet Gynecol. 2006, 107, 1018-1022. 
  5. Hacker N. Vulvar cancer. In: Practical Gynecologic Oncology. 3rd ed. Ed. Berek J, Hacker N. 
Baltimore: Williams and Wilkins. 2000, 553-596.
  6. Joura Elmar A. Epidemiology and Precursors of Vulvar Cancer: Review Article. J Women’s Imag. 
2002, 4 (3), 126-129.
  7. Kouvaris JR, Kouloulias VE, Loghis CD, [et al.]. Minor prognostic factors in squamous cell vulvar 
carcinoma. Eur J Gynaecol Oncol. 2001, 22, 305-308. 
  8. Jang YH, Kim YC, Lee ES. Warty squamous cell carcinoma of the vulva in older women: 
association with human papillomavirus. Yonsei Med J. 2005, 46, 155-158. 
  9. Huang FY, Kwok YK, Lau ET, [et al.]. Genetic abnormalities and HPV status in cervical and vulvar 
squamous cell carcinomas. Cancer Genet Cytogenet. 2005, 157, 42-48. 
10. Grainger DJ, Mosedale DE, Metcalfe JC. TGF-beta in blood: a complex problem. Cytokine 
Growth Factor Rev. 2000, 11, 133-145. 
11. Chung SW, Cooper CR, Farach-Carson MC, Ogunnaike BA. A control engineering approach to 
understanding the TGF-  paradox in cancer. J R Soc Interface. 2012, 9 (71), 1389-1397.
12. Rizzo S, Killick SB, Patel S, [et al.]. Reduced TGF-beta1 in patients with aplastic anaemia in vivo 
and in vitro. Br J Haematol. 1999, 107 (4), 797-803.
13. Schlingensiepen KH. TGF-  as target in oncology. Curr Pharm Biotechnol. 2011, 12 (12), 2008.
14. Lan HY, Chung AC. TGF- /Smad signaling in kidney disease. Semin Nephrol. 2012, 32 (3), 
236-243. 
15. Kolb M, Margetts PJ, Sime PJ, [et al.]. Proteoglycans decorin and biglycan diﬀerentially 
modulate TGF-beta-mediated ﬁbrotic responses in the lung. Am J Physiol Lung Cell Mol Physiol. 
2001, 280, 1327-1334.
16. Heegaard AM, Xie Z, Young MF, Nielsen KL. Transforming growth factor beta stimulation of 
biglycan gene expression is potentially mediated by sp1 binding factors. J Cell Biochem. 2004, 
93 (3), 463-475.
17. Lee KY, Bae SC. TGF-beta-dependent cell growth arrest and apoptosis. J Biochem Mol Biol. 
2002, 35, 47-53. 
18. Wu DT, Bitzer M, Ju W, [et al.]. TGF-beta concentration speciﬁes diﬀerential signaling proﬁles of 
growth arrest/diﬀerentiation and apoptosis in podocytes. J Am Soc Nephrol. 2005, 16, 3211-
3221. 
19. Scandura JM, Boccuni P, Massague J, [et al.]. Transforming growth factor beta-induced cell 
cycle arrest of human hematopoietic cells requires p57KIP2 up-regulation. Proc Natl Acad Sci 
USA. 2004, 101, 15231-1526. Erratum in: Proc Natl Acad Sci USA. 2004, 101, 16707.
20. Allen CE, Du J, Jiang B, [et al.]. Transformation by oncogenic Ras expands the early genomic 
response to transforming growth factor beta in intestinal epithelial cells. Neoplasia. 2008, 10 
(10), 1073-1082.
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n eNr 11/2014 851
P R A C E  O R Y G I N A L N E
  ginekologia 
Ginekol Pol. 2014, 85, 847-851 
Przemysław Karoń et al. TGF- expression in vulvar cancer.
21. Meindl-Beinker NM, Matsuzaki K, Dooley S. TGF-  signaling in onset and progression of 
hepatocellular carcinoma. Dig Dis. 2012, 30 (5), 514-523.
22. Ahuja SS, Paliogianni F, Yamada H, [et al.]. Eﬀect of transforming growth factor-beta on early 
and late activation events in human T cells. J Immunol. 1993, 150, 3109-3118. 
23. Scarlett UK, Rutkowski MR, Rauwerdink AM, [et al.]. Ovarian cancer progression is controlled 
by phenotypic changes in dendritic cells. J Exp Med. 2012, 209 (3), 495-506.
24. Salim K, Moser KV, Josef Marksteiner J, [et al.]. GDNF and TGF- 1 promote cell survival in 
serum-free cultures of primary rat microglia. Cell Tissue Res. 2003, 312, 135-139 . 
25. Schuster N, Bender H, Philippi A, [et al.]. TGF-beta induces cell death in the oligodendroglial cell 
line OLI-neu. Glia. 2002, 40, 95-108. 
26. Chujo S, Shirasaki F, Kawara S, [et al.]. Connective tissue growth factor causes persistent 
proalpha2(I) collagen gene expression induced by transforming growth factor-beta in a mouse 
ﬁbrosis model. J Cell Physiol. 2005, 203 (2), 447-456.
27. Guariniello LD, Correa M, Jasiulionis MG, [et al.]. Eﬀects of transforming growth factor-beta in 
the development of inﬂammatory pseudotumour-like lesions in a murine model. Int J Exp Pathol. 
2006, 87 (3),185-195. 
28. Bertolino P, Deckers M, Lebrin F, [et al.]. Transforming growth factor-beta signal transduction in 
angiogenesis and vascular disorders. Chest. 2005, 128, 585S-590S. 
29. Chun SK, Chae BC, Kim HA, [et al.]. Mechanisms underlying TGF-{beta}1-induced expression 
of VEGF and Flk-1 in mouse macrophages and their implications for angiogenesis. J Leukoc 
Biol. 2005, 19, 445-451. 
30. Li WY, Huang EY, Dudas M, [et al.]. Transforming growth factor-beta3 aﬀects plasminogen 
activator inhibitor-1 expression in fetal mice and modulates ﬁbroblast-mediated collagen gel 
contraction. Wound Repair Regen. 2006, 14, 516-525. 
31. Xu Z, Shen MX, Ma DZ, [et al.]. TGF-beta1-promoted epithelial-to-mesenchymal transformation 
and cell adhesion contribute to TGF-beta1-enhanced cell migration in SMMC 7721 cells. Cell 
Res. 2003, 13, 343-350. 
32. Wang XJ, Han G, Owens P, [et al.]. Role of TGF beta-mediated inﬂammation in cutaneous 
wound healing. J Investig Dermatol Symp Proc. 2006, 11, 112-117.
33. Kubiczkova L, Sedlarikova L, Hajek R, Sevcikova S. TGF-  - an excellent servant but a bad 
master. J Transl Med. 2012, 10, 183.
34. Bierie B, Moses HL. Transforming growth factor beta (TGF-beta) and inﬂammation in cancer. 
Cytokine Growth Factor Rev. 2010, 21 (1), 49-59.
35. Tiemessen MM, Kunzmann S, Schmidt-Weber CB, [et al.]. Transforming growth factor-beta 
inhibits human antigen-speciﬁc CD4+ T cell proliferation without modulating the cytokine 
response. Int Immunol. 2003, 15, 1495-1504. 
36. Tian M, Neil JR, Schiemann WP. Transforming growth factor-  and the hallmarks of cancer. Cell 
Signal. 2011, 23 (6), 951-962.
37. Kamińska B, Wesołowska A, Danilkiewicz M. TGF beta signalling and its role in tumour 
pathogenesis. Acta Biochim Pol. 2005, 52, 329-337.
38. Giannelli G, Mazzocca A, Fransvea E, [et al.]. Inhibiting TGF-  signaling in hepatocellular 
carcinoma. Biochim Biophys Acta. 2011, 1815 (2), 214-223.
39. Dumont N, Arteaga CL. Transforming growth factor-beta and breast cancer. Tumor promoting 
eﬀects of transforming growth factor-beta. Breast Cancer Res. 2000, 2, 125-132.
40. Sheen-Chen SM, Chen HS, Sheen CW,  [et al.]. Serum levels of transforming growth factor 
beta1 in patients with breast cancer. Arch Surg. 2001, 136, 937-940. 
41. Ghell.al A, Li C, Hayes M,  [et al.]. Prognostic signiﬁcance of TGF beta 1 and TGF beta 3 in 
human breast carcinoma. Anticancer Res. 2000, 20, 4413-4418. 
42. Hazelbag S, Gorter A, Kenter GG, [et al.]. Transforming growth factor-beta1 induces tumor 
stroma and reduces tumor inﬁltrate in cervical cancer. Hum Pathol. 2002, 33, 1193-1199.
43. Sonmezer M, Gungor M, Ensari A,  [et al.]. Prognostic signiﬁcance of tumor angiogenesis in 
epithelial ovarian cancer: in association with transforming growth factor beta and vascular 
endothelial growth factor. Int J Gynecol Cancer. 2004, 14, 82-88. 
44. Piestrzeniewicz-Ulanska D, Brys M, Semczuk A, [et al.]. Expression of TGF-beta type I and II 
receptors in normal and cancerous human endometrium. Cancer Lett. 2002, 186, 231-239. 
45. von Rahden BH, Stein HJ, Feith M, [et al.]. Overexpression of TGF-beta1 in esophageal 
(Barrett’s) adenocarcinoma is associated with advanced stage of disease and poor prognosis. 
Mol Carcinog. 2006, 45, 786-794. 
46. Logullo AF, Nonogaki S, Miguel RE, [et al.]. Transforming growth factor beta1 (TGFbeta1) 
expression in head and neck squamous cell carcinoma patients as related to prognosis. J Oral 
Pathol Med. 2003, 32, 139-145. 
47. Hagedorn H, Elbertzhagen A, Ruoss I, [et al.]. Immunohistochemical analysis of major TGF-beta 
isoforms and their receptors in laryngeal carcinomas. Virchows Arch. 2001, 439, 531-539. 
48. Hayashi H, Kohno H, Ono T, [et al.]. Transforming growth factor-beta1 induced hepatocyte 
apoptosis-a possible mechanism for growth of colorectal liver metastasis. Acta Oncol. 2004, 
43, 91-97. 
49. Nio Y, Omori H, Hashimoto K,  [et al.]. Immunohistochemical expression of receptor-tyrosine 
kinase c-kit protein and TGF-beta1 in invasive ductal carcinoma of the pancreas. Anticancer 
Res. 2005, 25, 3523-3529. 
50. Hasegawa Y, Takanashi S, Kanehira Y,  [et al.]. Transforming growth factor-beta1 level correlates 
with angiogenesis, tumor progression, and prognosis in patients with nonsmall cell lung 
carcinoma. Cancer. 2001, 91, 964-971. 
51. Ehata S, Johansson E, Katayama R, [et al.]. Transforming growth factor-  decreases the cancer-
initiating cell population within diﬀuse-type gastric carcinoma cells. Oncogene. 2011, 30 (14), 
1693-705.
52. Hayashi H, Kohno H, Ono T,  [et al.]. Transforming growth factor-beta1 induced hepatocyte 
apoptosis--a possible mechanism for growth of colorectal liver metastasis. Acta Oncol. 2004, 
43, 91-97. 
53. Jones RW. Vulvar intraepithelial neoplasia and squamous cell carcinoma of the vulva in young 
women. J Reprod Med. 2001, 46, 408.
54. Dickson J, Davidson SE, Hunter RD, Pretreatment plasma TGF beta 1 levels are prognostic 
for survival but not morbidity following radiation therapy of carcinoma of the cervix. Int J Radiat 
Oncol Biol Phys. 2000, 48, 991-995. 
55. Han G, Lu SL, Li AG,  [et al.]. Distinct mechanisms of TGF-beta1-mediated epithelial-to-
mesenchymal transition and metastasis during skin carcinogenesis. J Clin Invest. 2005, 115, 
1714-1723. 
56. Li AG, Lu SL, Han G,  [et al.]. Role of TGFbeta in skin inﬂammation and carcinogenesis. Mol 
Carcinog. 2006, 45, 389-396. 
57. Lee TS, Jeon YT, Kim JW,  [et al.]. Increased cyclooxygenase-2 expression associated with 
inﬂammatory cellular inﬁltration in elderly patients with vulvar cancer. Ann N Y Acad Sci. 2007, 
1095, 143-153. 
58. Drew PA, al-Abbadi MA, Orlando CA,  [et al.]. Prognostic factors in carcinoma of the vulva: a 
clinicopathologic and DNA ﬂow cytometric study. Int J Gynecol Pathol. 1996, 15, 235-241.
59. von Rahden BH, Stein HJ, Feith M, [et al.]. Overexpression of TGF-beta1 in esophageal 
(Barrett’s) adenocarcinoma is associated with advanced stage of disease and poor prognosis. 
Mol Carcinog. 2006, 45, 786-794. 
60. Fukai Y, Fukuchi M, Masuda N, [et al.]. Reduced expression of transforming growth factor-beta 
receptors is an unfavorable prognostic factor in human esophageal squamous cell carcinoma. 
Int J Cancer. 2003, 104, 161-166.
61. Logullo AF, Nonogaki S, Miguel RE, [et al.]. Transforming growth factor beta1 (TGFbeta1) 
expression in head and neck squamous cell carcinoma patients as related to prognosis. J Oral 
Pathol Med. 2003, 32, 139-145. 
62. Natsugoe S, Xiangming C, Matsumoto M, [et al.]. Smad4 and transforming growth factor beta1 
expression in patients with squamous cell carcinoma of the esophagus. Clin Cancer Res. 2002, 
8, 1838-1842. 
63. Bristow RE, Baldwin RL, Yamada SD, [et al.]. Altered expression of transforming growth factor-
beta ligands and receptors in primary and recurrent ovarian carcinoma. Cancer. 1999, 85, 658-
668.
